Reciprocal role of the AT1 receptor in modulating renal and neuronal AT1 mRNA expression.
This study was designed to explore the mechanisms mediating the expression of the type 1 angiotensin II (AngII) receptor (AT1) in neuronal and renal tissues. Four groups of rats were given 1% NaCl in water and subjected to the renal reduced mass protocol (RRM), RRM + ramipril (Ram, 10 mg/kg per d), RRM + candesartan (Can, 10 mg/kg per d), or sham surgery. After 12 d, mean arterial pressure (MAP) was significantly higher in RRM rats than in RRM + Ram, RRM + Can, and sham-operated rats. Northern blot analysis showed that renal AT1 receptor mRNA levels (AT1 mRNA/18 rRNA) were significantly decreased in RRM (1.08+/-0.05) and RRM + Ram (0.82+/-0.02) compared with sham-operated rats (1.38+/-0.06) and that candesartan treatment caused a further decrease in renal AT1 mRNA content (0.73+/-0.07) compared with RRM. In contrast, dorsal root ganglia AT1 receptor mRNA content was significantly decreased in RRM (0.52+/-0.06) compared with sham-operated rats (1.18+/-0.07), and this decrease was abolished by ramipril (1.40+/-0.13) and candesartan treatment (1.56+/-0.11). RIA showed that levels (ng/mg protein) of calcitonin gene-related peptide (CGRP) in the dorsal root ganglia were significantly increased in RRM (1.60+/-0.11) but not in RRM + Ram (1.14+/-0.20) and RRM + Can (1.18+/-0.09), compared with sham-operated rats (0.94+/-0.05). Thus, RRM-induced downregulation of neuronal AT1 mRNA expression is mediated by AngII activation of the AT1 receptor, whereas an AT1-independent mechanism is operant in mediating renal AT1 gene expression. Furthermore, the inverse relationship between neuronal AT1 expression and CGRP content indicates that activation of the neuronal AT1 receptor inhibits CGRP synthesis in the dorsal root ganglia. The functional implications of these findings are discussed.